1,4-Naphthoquinone, a pro-oxidant, ameliorated radiation induced gastro-intestinal injury through perturbation of cellular redox and activation of Nrf2 pathway.
Detrimental effects of ionizing radiation (IR) are observed at the doses above 1 Gy. Treatment modalities are available up to doses of 6 Gy including bonemarrow transplantation and administration of antibiotics. However, exposure to IR doses above 8 Gy results in gastro-intestinal (GI) syndrome characterised by denudated villi, apoptosis of crypt cells and elevated inflammatory responses. Multiple strategies have been employed to investigate novel agents to protect against IR induced injury. Since cellular redox homeostasis plays a pivotal role in deciding the cell fate, present study was undertaken to explore the potential of 1,4-naphthoquinone (NQ), a pro-oxidant, to ameliorate IR induced GI syndrome. NQ protected INT 407 cells against IR induced cell death of intestinal epithelial cells in vitro. NQ induced perturbation in cellular redox status and induced the activation of nuclear factor-erythroid 2-related factor 2 (Nrf2) pathway. Thiol antioxidant and inhibitors of Nrf2 pathway abrogated the radioprotection offered by NQ. Further, knocking down Nrf2 rescind the NQ mediated protection against IR induced cell death. In conclusion, NQ protects against IR radiation induced GI syndrome in vitro by perturbing cellular redox and activating Nrf2 pathway. This is the first report highlighting the potential of a pro-oxidant to ameliorate IR induced GI injury.